Supplement 2 -Scaling analysis relating magnetophoretic velocity to particle size
Each dipole is an MNP cluster of submicron length. The particle inertia thus plays a negligible role in its dynamics so that the magnetophoretic force is balanced only by the fluid drag. From Stokes' formulation, the drag on a spherical particle in a fluid 
Supplement 3 -Scaling Analysis for Structure Anisotropy
The anisotropy metric  is a representative measure of the cone angle of the filaments. , we consider a simple system comprised of the two dipoles shown in Figure S2 .
In a homogeneous external field, stronger magnetic fields induce greater alignment of the dipoles and thus a higher anisotropy. However, as the field strength increases above a critical value, the degree of alignment saturates. This critical value can be estimated by comparing
with the field produced at a point due to neighboring dipoles, as noted above. For the configuration in Figure S2 B is directed along (-x), the net magnetic field experienced by dipole 1 is also similarly directed towards the externally imposed field. It is reasonable to assume that all dipoles in the system encounter a local magnetic field that is directed along (-x), and the alignment effect of the magnetic field is well past saturation. provides guidance about the anisotropy of the system. Smaller values of  lead to higher anisotropy in the microstructure, forming long filaments with small  whereas a high value of  will drag all dipoles to the substrate forming an uniform coating with the highest conceivable value of  .
